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1, LIQUID WASTE DISPOSAL AT ORNL

1.1. Brief History of Liquid Waste Disposal at ORNL1

Browder (1959) compiled the first detailed record of radioactive waste

disposal operations at the Oak Ridge National Laboratory.

paragraphs are taken from his report.

The following

"The Laboratory was established in 1943 as a
temporary pilot model for the Hanford, Washington
works. The Graphite Reactor, a chemical separations
plant (the "Hot Pilot Plant"), and a number of large
underground concrete (gunite) takens were constructed
then. The tanks were intended to store all the highly
radioactive liquid chemical waste and the liquid
uranium waste accumulated during the life of the
Laboratory, which was expected to be one year.

However, expansion of the scope of the work in 1943 and
indefinite continuation of the Laboratory increased the
quantities of waste, necessitating a method of disposal
to augment storage in tanks. It was decided to
precipitate as much of the radioisotopes as possible in
the storage tanks and to decant from the tanks those
remaining in solution, dilute them with the’
Laboratory's large volume of process waste water, and
disperse them into White Oak Creek. A portion of the
precipitated radioisotopes remain as a sludge in the
storage tanks at the present time. A dam was built
across White Oak Creek 1.7 miles (2.7 Km) below the
Laboratory in the autumn of 1943 to create a controlled
area for the discharge of radioactive wastes. A
settling basin of 1,500,000 gallons (5.7 x 100 L)
capacity was completed in July, 1944, to serve as the
waste collection and sampling facility and as a
stilling pond to permit radioactive solids to settle
from the waste before discharge to the creek".
Ypdditional decontamination of the radioactive
supernatant by decay was gained by receiving and
holding waste in one of the large storage tanks for as
long a time as possible while decanting to the settling
basin from another tank containing aged waste. This
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procedure allowed sufficient time for much short-lived
(and hence more intense) radioactivity to decay before
the waste was discharged to the creek. The isotopes
removed by this procedure were 8-day iodine-131, 28-day
cerium-141, 33-hour cerium-143, 4l-day ruthenium-103,
12.8~day barium-140, and 40-hour lanthanum-140".

“Thus the 7,000 gallons per day (2.6 x 104 L/d)
of highest activity waste at ORNL was given a
precipitation step, about one month holdup for decay,
triple settling (in the tanks, the settling basin, and
in the lake behind the dam) and about 500,000 to 1
average dilution in the Clinch River. It was
calculated at that time that a maximum 5 curies per day
(1.8 x 1010 Bq) of mixed fissiom products could be
discharged safely into the lake, and for several years
this criterion was used. An average activity discharge
of 284 curies per year (1 x 1013 Bq/yr), conmsiderably
below this level, has been maintained to date. This
method of disposal by dilution and discharge through a
controlled natural drainage basin was continued until
June, 1949. This method of disposal had been
considered adequate as a temporary measure, but the
agreement upon more stringent tolerances necessitated
an improvement".

"From June, 1949, until June, 1954, the highly
active liquid chemical waste was concentrated by
evaporation in a pot-type evaporator instead of being
decanted and diluted in the lake. During this period
the evaporator processed a total of 11,560,000 gallons
(4.4 x 107 1), reducing this volume to 432,000
gallons (1.6 x 106 1) of radioactive concentrate that
were stored in the concrete tanks. The water boiled
off from this waste contained an average of ‘'only 0.014%
of the radioactive contamination entering the
evaporator. The effectiveness of the evaporator is
demonstrated by the fact that during the period of its
operation only 14.5 curies per year (54 x 1010 Bq/yr)
came from the evaporator, although an average of 320
beta curies per year (1.2 x 1013 Bq/yr) was
discharged to the creek from the Laboratory. The
remaining contamination came from process waste water
and from accidential discharges (mainly leaking waste
pipes and valves), The evaporator was taken out of
service in June, 1954, after the first 1,000,000-gallon
(3.8 x 106 L) experimental ground disposal pit had
been in operation for two years. Since that time the
pits have received all the highly radioactive liquid
chemical waste'.




As previously mentioned, this report is concerned only with the LLW
that was transferred to the waste pits and trenches during the period
1951-1966. Estimates of the volume of LLW added to the pits and trenches
and the period of operation are given in Table 1 (Operations Division
Monthly Reports 1951-1966). Because Pits 2, 3, and 4 were operated in
series, and further since Pit 4 was installed at a later date than 2 and
3, it is not possible to provide volume and radioactivity totals for each

of the pits.
2. Detailed Descriptions of Pits and Trenches
2.1. Waste Pit No. 1 (1951) -

According to de Laguna et al. (1958) the first waste pit at ORNL was
designed basically as a storage basin for LLW. Pit 1 was located west of
SWSA-6 in Melton Valley (see Fig. l1). Struxness (1962) describes the
rationale regarding the conmstruction of Pit No. 1 as follows:

"psbout 10 years ago the Laboratory began to
discharge medium-level liquid waste into pits dug into
the weathered Conasauga shale. The first pit was
thought of as a tank, dug into an impermeable
formation, where value could be measured by its
volumetric capacity and safety by the inability of the
contents to leak out. The first pit did leak, although
very slowly, and analysis of the liquid in seeps which
formed below the pit showed that the only radionuclide
coming through was ruthenium and this only in greatly
decreased concentration. The rest of the fission
products were adsorbed by the soil and ‘weathered rock".

Waste pit No. 1 was constructed in July 1951. According to Stuxness
et al. (1956) the capacity of Pit 1 was 180,000 gal (xx x 10° L), and
its overall dimensions were 100 by 20 by 15 ft deep. Records of the
amount of liquid (and radioactivity) that were added to Pit 1 in 1951 are
not detailed, however it appears that about 4.5 x 104 L (12,000 gal) of
waste were added prior to deciding that discharges to the pit should be

terminated on October 5, 1951. The amount of radioactivity added to Pit 1
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has been estimated at 1.5 x 1013

Bq (400 Ci). (NOTE: Struxness et al.
(1956) state in Table 1 that 123,000 gallons of waste were added
containing 389 beta curies, of which 60 percent were Cs-Ba. I do not know
how we resolve the difference in waste volume. They further state an
activity level of 1/30 curie per gallonm, which would be 4000 curies not
389 Thus it appears that 12,000 gallons may be correct). The waste added
to Pit 1 was described as highly alkaline (pH approx. 12.5) with an
activity content of about 1/30 curie per gallonm, mainly as cesium and

137_, 137 106_, 106,

ruthenium (60 percent Cs a and 40 percent Ru

In 19xx Pit 1 was filled with Conasauga shale and capped with an
asphaltic concrete cover. Fig. 2 illustrates the current condition of the

covered Pit 1.
2.2. Waste Pit No. 2 (1952)

Although Pit 1 leaked it was decided to continue the use of "seepage
pits" for the disposal of ORNL's LLW. In 1952, Pit 2 was constructed on a
hillock south of Pit 1 (see Fig. 1). The Pit had the shape of a frustrum )
of an inverted rectangular pyramid, 61 m (210 ft) by 30.5 m (100 ft) in
top plan and 4.6 m (15 ft) deep.. At a depth of (12 ft) the pit had a
volumetric capacity of 3.8 x 106 L (1,000,000 gal). 1Imnitially, wastes
were transferred to the Pit by tank truck, however in 1954 a pipeline was
constructed to handle the waste.

Average daily waste generation during the period Pit 2 was operating

by itself was about 26,500 L/d (7,000 gal/d).
2.3. Waste Pit No. 3 (1955)

By 1955. the volume of waste produced was greéter than the amount that
could be handled by Pit 2 and a new pit having the same dimensions was
constructed north of Pit 2 (see Fig. 1). Operation of the pit system,
once pit 3 was completed, was as follows: waste was first added to Pit 3

and the overflow was directed to Pit 2. Due to this operating method,




estimates of the amount of waste handled by each pit cannot be estimated,

however Lomenick et al. (1967) state that Pits 2 and 3 contain essentially

all of the Sr90 and about 85% of the Cs137
In addition to the liquid LLW, large quantities of sludge from the

discharged to the system.

ORNL low-level radioactive Waste Water Treatment Plant have been dumped
into Pit 3, although smaller amounts were placed in Pits 2 and 4 (Lomenick
et al. 1967). This sludge, which consisted principally of illitic clay
and calcium carbonate, accumulated at the rate of several thousand gallons
per week at the treatment plant. It contained relatively little activity
prior to being dumped into the pits; however, upon contact with the
relatively high activity pit water the sludge sorbed a large part of the
cesium and strontium in the pits. -

Pits 2 and 3 were backfilled and mounded with weathered conasauga
shale in 1962. Pit 3 was subsequently capped with a l-in. thick

asphaltic~concrete surface (Lomenick et al 1967).
2.4. Waste Pit No. 4 (1956)

.Waste volumes continued to increase and it was decided to construct
another pit in 1956. Pit 4 had the same dimensions and volumetric
capacity as Pits 2 and 3. It was located south of Pit Once Pit 4 was in
operation waste continued to be added to Pit 2 first; with overflow from
Pit 2 directed to Pit 3, and any overflow from Pit 3 being transferred to
Pit 4. Thus, Pit 4 did not necessarily receive waste additions each time
new waste was added to the three-pit system. It was estimated that about
_ 40,000 gal per week of waste was added to the Pit system during the period
that Pits 2, 3, and 4 were in use (Lomenick et al. 1967).

2.5. Waste Trench No. 5 (1960)

de Laguna et al. (1958) described the location and design of the first
of ORNL's waste trenches. The site selected had a depth to groundwater of
13 m (40 ft) and the pit was to be oriented at right angles to the strike
to intercept the ma%imum number of bedding planes. The trench was

described as about 300 ft (91 m) long, 25 ft (7.6 m) wide at the top and
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about 15 ft (4.6 m) deep. The sides were sloped so that the width at the
bottom was negligible since previous pit studies has shown that most of
the leakage would occur through the sides. Since storage volume was not a
major consideration in seepage pit design, the pit was to be filled with
coarse crushed rock and a mound of dirt compacted over the trench. This
was done to minimize the effects of rainfall and evaporation; it also
reduced the potential danger of airborne contamination and minimized
radiation exposures to personnel working near the trench. Trench 5 began
6 L (7.9 x

106 gal) of LLW and 0.3 x 106 Ci (approximately 107 GBq) of activity

operation in 1960 and it is estimated that more than 30 x 10

were added to the trench before it was covered with an additional mound of
Conasauga shale and capped with an asphaltic-concrete surface in 1966
(Duguid et al. 1977). Although Trench 5 operated satisfactorily, it could
handle only about one-half of the ORNL-generated LLW. During the
operation of Trench 5 the water table under the trench rose from 3 to 5 m

(10 to 16 ft) but still remained below the level of the trench bottom.
2.6. Waste Trench No. 6 (1961)

Construction of Trench 6 was completed in 1961, and the first waste
added on September 10, 1961 (Kertesz 1961). On October 5, 1961 sampling
revealed the presence of strontium in a seep below the trench. This was
the first reported leak of strontium from any of the ORNL pits and
trenches. The seep was reported to be about 100 yards below the trench
and the seepage rate was about 0.15 gal/min (Kertesz 1961). Further
discharges of waste to Trench 6 were stopped, and Pits 2, 3, and 4 were
put back into service.

A review of the problems related to Trench 6 by the ORNL Waste
Effluents Committee (Kertesz 1961) indicated that the site chosen was not
one that had been earlier selected as potential sites for new trenches,
and that little or no exploratory drilling had been undertaken to
investigate groundwater elevations and their fluctuations with time.

These factors, combined with changes in the pH and composition of the




waste added to the trench, were cited as possible reasons for the failure
of the trench to retain strontium. It was suggested at the committee
meeting that a new trench be installed rather than perform the remedial

actions felt necessary to continue operation of Trench 6.
2.7. Waste Trench No. 7 (1962)

Initially, ILW Trench 7 was designed to be a composite of three trench
sections, each 30.5 m (100 ft) long, 4.6 m (15 ft) deep, 1.2 m (4 ft) wide
at the bottom, and 4.6 m (15 ft) wide at the top. A test hole was drilled
in the fall of 1961 so that the groundwater level at the proposed site
could be measured. The hole was located near what was planned to be the
middle of the trench. The water level in this hole was 236.2 m (775 ft),
or about 10 m (30 ft) below the ground surface as of December 4, -1961. On
February 26, 1962, the water level in the well rose about 4.5 m (15 ft) to
an elevation of 240.7 m (790 ft), which was about the proposed elevation
of the trench bottom. A second test well was drilled in May 1962 about
30.5 m (100 ft) north of the first well. The water level in this well was
242:6 m (796 ft) which was a few meters above the proposed trench bottom.
As a result the upper trench section was not comstructed. Elimination of
the third trench section (Trench 7¢) reduced the disposal capacity by
about half, however it minimized the possibility of groundwater entering
the trench due to seasonal increases in the water table elevation. The
design criteria for ILW Trench 7 are illustrated in Fig. X, which shows
the approximate location of the water table in August 1981, Trench 7
received wastes from October 1962 until April 1966, after which time
hydrofracture was used for LLW disposal at ORNL.

2.8. Hydraulic Fracturing (Hydrofracture)

Starting in 1959, studies were initiated on the potential use of an
0il field technique called hydraulic fracturing (or hydrofracture) as a
possible method for disposal of LLW (de laguna et al. 1968). Using this
technique LLW mixed with solids is injected into a preformed fracture in

an impermeable rock formation at depth. After the slurry is injected, the




mixture hardens encapsulating the radionuclides in an insoluble matrix.
Using this technique mult&ple fractures can be formed in the formation
allowing additional waste slurry to be injected at a later date. Because
the fractures are formed at depth (xxx to xxx m for the new ORNL
Hydrofracturing facility), concern with contamination of groundwater is

minimized. Since 1966 all of ORNL's LLW has been disposed using the

hydraulic fracturing technique.




Table 2. General Information on LLW disposal operations at ORNL

Date Volume Event

1951 0.012 x 106 Waste Pit No. 1
1952~62 Waste Pit No. 2
1955-62 24.0 x 106 Waste Pit No. 3
1956-76 Waste Pit No. 4

1960 9.5 x 100 Trench 5

1961 0.13 x 106 " Trench 6
1962-64 4.5 x 100 Trench 7a
1962-64 4.0 x 100 Trench 7b

1964-Present

Hydrofracture




EERIE? 27 o

Table 3. LLW discharged to chemical waste pits

Pit or Trench Volume

Activity (Ci)

(gal) Total Sr-90 Cs-137 Ru-106

1 0.012 x 100 400 — - -—
2,3,4(1) 24.0 x 106 43,500 201,000 236,000
5 9.5 x 106 96,500 207,000 5,000

6 0.13 x 106 125 660 50

7a 4.5 x 106 24,400 117,000 1,750

7b 4.0 x 100 23,500 102,000 1,480
Totals 42.1 x 106 T§§7666 355?656 244,000

. NOTE: Lomenick et al. (1967) say "about 21 million gallons (over

1/2 million Ci)' to pits 2, 3, and 4.
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Fig 1.
Fig 2.

Fig. 3.

(ORNL DWG 74-9604
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SOLID WASTE MANAGEMENT SITES AT ORNL

Waste Area Grouping — Site Description (ORNL Euildiwng Directory Number)

7.0

LLW

7.3
7.6

(#]

A,

Y w THR S e ) B EONS NN VR AR YA T T e T

Pits and Trenches Area (Spalding)

Decorntamiviation Facility (7813)

Homogeriecus Reactor Experiment (HRE) Fuel Wells (7809)
Hydrofracture Experimental Site 1, Soil Contaminatiornn (HF-51R)
by,e LLW Lines and Leak Sites — PBits and Trenches Area (3 sites)_
a = Hydrofracture No. 1 — Release of Grout :
b Pit 6 — Southeast

c End of Trench 7 Access Road

Rit 1 (7803) .

Pits 2, 3 and 4 (7806, 7807, 7808)

|

a = 7806
b = 7807
c = 7808

Trernch S (7809)
Trench 6 (7810)

Trench 7 (7818)
Shielded Transfer Tanks (ST1, ST&, ST3, ST4, STS)

a = STi1
b = 8T
c = ST3
d = ST4
e = 8TS

LSS e, T
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PEXFOPMANCE ASSESSMENT/SITE INVESTICATION REPORT
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7.0
WAG Name
LLW Pits and Trenches Ares
SWMU Identification Number
7.1
SWMU Name
Decontamination Facility (7819)

Location of Unit

The ORNL Decontamination Facility (7819) is located north of
Lagoon Road near the entrance to SWSA 4. See grid coordinates XXX and

XX in Fig. X.
General Dimensions and Capacities
Ire building is divided into two sections, a Contaminated Zone
ai

centaining two open pits for acid baths and a clean area. Additional
decontamination activities were conducted in the back of the building.

Function of che Unit

"

0

facilicty was used to decontaminaze such items as isotope car-
om laboratories and hot celis by means of acid baths and sand

.
L

NS
4‘,
1]

~

s £

in

()
7]

-

09

Dates cf Operation

Site commissioned: early 1960s
Site decommissioned: 1late 1970s

Waste Characcerization .

The contamination consists of the building, equipment, and the
iznd area within a 15-m (49.2-ft) radius of the building. 1In a
risdiological characterization survey, the radiation exposure rate
(t.eta and alpha) ranged from a maximum of 3.5 R/h (equipment and
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shelves) in the zone for acid baths to
clean area. Wes towe) smears indicace?
i

Tlee tnera ane alphat ar tne wame iaca
’ e Bl eslliient gt sheelven . Ll o Beo i Uleal. ared
floor level, Tue uncovered sané useé ir blas® cleaning ic io azed

c
about 12 m (39 f:; from the building and has a maximum exposure race
of 2 mP/s3

LY

Relezcse Datrs

See above.




PERFORMANCE ASSESSMENT/SITE INVESTICATION REPORT

N . 2 N, . " e P [ Ve, S Y A .
wasTC Avea Grouvn MName LIW pe el T .

S e Mndlens o Unin oo

Fuel Welle ~enc

WAG Identification Number
1.0 &

WAG Name

LLW Pits and Trenches Area
SWHMU Identification Number

7.2
SWMU Name

Homogeneous Reactor Experiment (HRE) Fuel Wells (7809)
Location of Unit

Located just south of Trench #5 (Latitude 35.90950. Longitude
84.32054) .

General Dimensions and Capacities

Seven auger holes (S1-S7) 0.3 m (1.0 ft.) in éiazezz> b+ 3.2
(17.0 ft) deep. The holes are about 3 m (10 £ft) zpar:t. The auge
holes received about 510 L (135 gal) of liquid wascte.

Function of the Unit

The site was designed to hold residual fusl selusias fror =he
Homogenous Reactor that was stored in the Homogenous R E

Reactory Chemical
Plant decay tanks.

Daces of Operation

Site commissioned: 1964
Site decommissioned: 1964

Waste Characterization

The fuel wells contain 510 L (135 gal) of 4 molar sulfuric acid
solution containing 4,652 g (about 10 1b) of uranium and fission pro-
ducts, Sr-90, and Ru-106. After disposal of the wastes. each well was
filled to ground level with soil and marked with a brass plaque
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PERFORMANCE ASSESSMENT/SITE INVESTICATION REPORT

wAG Iaentificacion Number
1.0
WAL Name

<_ ¥
LLW Pits and Trenches Area

SWHMU Identification Number
7.3

SWMU Name

Hydrofracture Experimental Site 1, Soil Contamination (HF-S14) Lo

Location of Unit
No Information

General Dimensions and Capacities

No Information

®]
-t

J
"
S)
LK

Orerzricon

No Information

wa2sre Characterization .
No Information

Reiease Data

No Information
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PERFOPMAN ZZ ASSESSMENT/SITE INVESTISATION REPORT

. -

WAG ldentification Nu=“er
7.0
wAG Name
LLW Pits ané Trenches Areas
SWMU Identification Nu=ber
7.4a
SWMU Name
LLVW Lines and Leak Sites - Pits and Trenches Area (Site 1)
Location of Unit
No Information
General Dimensions and Capaéities
Ne Information
Funcrlicn ¢f e Unic
No Information

Daces of Operacion

[y

Yo Information
Waste Characcerization

No Information
Relezse Dacta

No Information
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PERFOPMANCE ASSESSMENT/SITE INVESTIGATION REPORT

S S O L P A T T T T

WAG ldencification Number
7.0
WAG Kame
LLW Pits and Trenches Area
SWMU Identification Number
7.4b
SWHMU Name
LLVW Lines and Leak Sites - Pits and Trenches Area (Site 2)
Location of Unit
No Information
General Dimensions and Capacities
No Information
Function of the Unit
No Information

Dates of Operation

Fh

No Information
Wasce Characterization

No Information

Release Dacta

No Information

.



PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

wAG identificacion Number
7.0
wAG Name
LLW Pits and Trenches Area
SWMU Identification Number
7.4¢
SWMU Name
LLVW Lines and Leak Sites - Pits and Trenches Area (Site 3)
Location of Unit
No Information
General Dimensions and Capacities
No Information
Function of :the Unit
No Information
Dates of Operation
No Information
Wasce Characterizarion
No Information
Release Data

No Information
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PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

7.0

LLW Pits and Trenches Ares
SWMU Identification Number

7.5
SWMU Name

Pit 1 (7805)

Locacion of Unit .ot

Pit 1 is located just west of SWSA 4 in Melton Valley. See grid
coordinates XXX and XXX in Fig. X.

General Dimensions and Capacities

The pit is 30 m (98 ft) long by 6 m (20 ft) wide. The capacity
¢ Pit 1 is estimated to be >4635,500 L (122,971 gal) of liquid wasce.

rfunczcion of the Unit

The purpose of the pit j& to hold concentrated liquid waste, I

Date o7 Qnerarion

The pit received 465,555 L (122,985 gal) of concentrated liquid
waste between July 1951 and October 1951. It received additional
discharges from the decontamination building 7819 between 1962 and

1964,
Waste Characterization .

The first wastes the pit received, in 1951, were very alkaline
(pH 12.5) and contained Cs-137, Ru-106, U, and Pu. The estimated
radionuclide activities for Cs-137 and Ru-106 in Ci are 233 and 156,
respectively. 1In addition, it is estimated that 196 kg of U and 266
mg of Pu were discharged into the pit. The nature of the waste that
was discharged into the pit between 1962 and 1964 is -unknown; the
total activity was probably small.
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PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

a7

WAG Idencification Number

)
e Lo
7.0 é@,t Aﬁﬁg;:::

WAG Name .
P, Ay b
LLW Pits and Trenches Area P ¢

SwMU Identification Number
7.6a
SWMU Name
Pit 2 (7806)
Location of Unit

See grid coordinates XXX and XXX in Fig. X. Pit 2 is located
just southwest of Pit 1.

General Dimensions and Capacities

Pit 2 is 61 m (200 ft) long and 6 m (20 f:r) wide. Pits 2, 3, and

4 heve received an estimated 79,506,000 L (21,001,515 gal) of liquid
waste,
Function of the Unit 4;¢’J/’ﬁ$
The pit was built to store liquid waste.
Dares oF Operacion

Site commissioned: 1952
Site decommissioned: 1962

Waste Characterization

Between 1952 and 1954 the pit received 4,900,000 L (1,294,433
gal) of concentrated liquid waste containing 16,600 Ci of beta
activity. Afcer 1955, Pit 2 received overflow through pipes from Pit
3. For this reason it is not possible to determine the amounts of
radioactivity it received after 1955. In 1957 sludge from the older
process waste treatment plant was also disposed of in the pit. The
amount of radioactivity the pit received from the sludge was rela-
tively small. Between 1959 and 1961 pits 2,3, and 4 received large
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Release Dacs

See above.
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PERFORMANCE ASSESSMENT/SITE IKVESTIGATION REPORT
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WAG Fdentification Number
7.0
WAG Name
LLW Pits and Trenches Area
SWMU Identification Number
7.6b
SWHU Name
Pit 3 (7807)

Locarion of Unirc

See grid coordinates XXX and XXX in Fig. X. Pit 3 is located
just northeast of Pit 2.

General Dimensions and Capacities.

Pit 2 is 61l m (200 fr) long and 6 m (20 ft) wide. Pits 2, 3, and

% have received an estimazed 79,500,000 L (21,001,515 gal) of liquid
waste,

Funccion of the Unit 4&

The pit was built to t:Z::Tliquid wvaste.
Da:rvs of Ooerzzion

Site commissioned: 1955

Site stopped operating: 1961 .
The site was backfilled and covered with aspnalt in 1963.

Waste Characterizatrion

Because of the interconnecting overflow pipes between pits 2, 3,
and 4 it is impossible to determine the amount of activicy Pit 3
received. Pits 2 and 3 together probably contain most of the Sr-90
and Cs-137 discharged to all the pits. It is estimated that pits 2,
3, and 4 together are contaminated with Cs-137, Ru-106, Sr-90, and
trivalent rare earths (TREs) having activities of 184,000 Ci; 230,000
Ci; 42,000 ci; and 70,000 Ci, respectively.
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WAG Identificarion Number
7.0
wAG Name
LLV Pits and Trenches Area
SWHU Identification Number
7.6c
SWMU Name
Pit 4 (7808)
Location of Unit

See grid coordinates XXX and XXX in Fig. X. Pit 4 is located
just dewnhill and south from pit 2.

General Dimensions and Capacities

Pit & is 61 m (200 ft) lone a 6 Pits
~ l.ave yeceived an estimated 79,330,800 L (21,001,67 gal) of

Pit 4 began to receive overflow from pit 2 in 1956. It was back-
¢ in 1976 and paved with asphalt in 1680,

wWasce Chzracterizacion

Eecause of the interconnecting overflow pipes between the pits it
is impossible to determine the amount of activity pit 2 received. It
is estimated cthat pits 2, 3, and & together are contaminated with Cs-
137, Ru-106, Sr-90, and trivalent rare earths (TREs) having activicties
of 184,000 Ci: 230,000 Ci: 42,000 Ci;and 70.000 Ci,respectively.

Release Daca
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PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

Waste Area Group Name: LLYW Pirsg and Trenches Area
Solid Waste Management Unit Name: Trench 5 (7809)

WAG Identification Number
7.0
WAG Name

EiL
LLW Pits and Trenches Area

SWMU Identification Number
7.7

SWMU Name
Trench 5 (7809)

Location of Unit

See grid coordinates XXX and XXX in Fig. X. Trench 5 is located
on a ridgetop perpendicular to strike just east of pits 2, 3 and 4.

General Dimensions and Capacities

Trench 5 is 93 m long by 1 m wide. It has received an estimated
36,000,000 L of waste.’

Function of the Unit

N ~

NN - -
Built to receive liquid waste.
Dates of Operation

The trench was geastructed in .196Q-and paved with asphalt in
1970. ‘

Waste Characterization

Trench 5 has received Cs-137, Ru-106; Sr-89,90 and Co-60 with
radionuclide activities of 205,600 ci; 6,385 Ci; 96,750 Ci-and 3,045 .
Ci respectively. Between 1960 and 1966 the trench received about
15,000 L per day of liquid waste.

Release Data
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PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

Waste Area Group Name: LLW Pits and Trenches Area
Solid Waste Management Unit Name: Trench 6 (7810)

WAG Identification Number
7.0
WAG Name

~f£i
LLW Pits and Trenches Area

SWMU Identification Number
7.8
SWHMU Name
Trench 6 (7810)
Location of Unit

See grid coordinates XXX and XXX in Fig. X. Trench 6 is located
on a ridgetop just south of SWSA 4.

General Dimensions and Capacities

Trench 6 is 154 m\iong by 1 m wide. It has received an estimated
681,000 L of liquid waste.

P S
‘ \
’ .

Function of the Unit
Built to receive liquid waste.

Dates of Operation

Trﬁaeh—é-ﬁéiléohstructed—£a~}96%. Due to severe leakage problems

e
e v e 2 o~ e TmTEmEEE R RIVE

4t was used for only about 1 month. It was paved with asphalt in
1981.

Waste Characterization
Trench 5 has received Cs-137, Ru-106, Sr-90 and Co-60~with
radionuclide activities of 665 Ci, 501 Cci, 145 Ci and 24 Ci.respec-

tively.

Release Data
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The trench had severe Sr-90 and Cs-137 leakage problems when it

was first put into service. Due to this problem it was only used
about 1 month.

G e s

OE
B

Tt R AL, O



PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

Waste Area Group Name: LLW Pits and Trenches Area
Solid Yaste Management Unit Name: Trench 7 (7818)

WAG Identification Number
7.0
WAG Name

~-fi-
LLW Pits and Trenches Area

SWMU Identification Number
7.9
SWMU Name

Trench 7 (7818)

Location of Unit

See grid coordinates XXX and XXX in Fig. X. Trench 7 is located
east ofﬁgfench 3.

General Dimensions and Capacities

Trench 7 is 60 m,long by 1 m wide. It has received an estimated

36,000,000 L,of liquid waste. -,

Function of the Unict

Built to receive liquid waste.

Dates of Operation

-'\'.-. -
Trench-7 was built -in 1962. It was used until 1966 and paved
with asphalt in 1970.

Waste Characterization

Trench 5 has received Cs-137, Ru-106, Sr-9Q0~and Co-60Awith
radionuclide activities of 231,000 Ci‘ 3,400 Ci; 48,000 Ci-and 1,500

Ciprespectively.
Release Data

No Information




PERFORMANCE ASSESSMENT/SITE INVESTIGATION REPORT

Waste Area Group Name: LLW pits and Trenches Area
Solid Waste Management Unit Name: Shielded Transfer Tanks (STL, ST2, ST3,
ST4, STS)

WAG Identification Number
7.0
WAG Name

- £ l’
LLW pits and Trenches Area

SWMU Identification Number
7.10

SWMU Name

Shielded Transfer Tanks (ST1, ST2, ST3, ST4, STS)

Location of Unit

See grid coordinates XXX and XXX in Fig. X. These tanks consist
of four Model II tanks designated as RD-C-43, RD-C-44, RD-C-47, RD-C-
48, and one Model III tank referred to as the Gun Barrel Tank. Tanks
RD-C-43, RD-C-47, RD-C-48, and the Model III tank are located in a
fenced storage yard on the west end of Solid Waste Storage Area (SWsa)

“No. 4. Tank RD-C-44 is located behind Building 7819 along Lagoon Road
at the turnoff to SWSA Na. 4i in an unfenced area with no access con-

trol.

General Dimensions and Capacities

The Model II tanks consist of a 1,900-L, 1.0 cm thick.stainless-
steel liner surrounded with 8.9 cm.of lead shielding which—is encased
in a 1.9zcm,steel outer shell. The vessels contain approximately
1,500 Lnof Decalso inorganic ion exchange media. Tank RD-C-44 is
reported to be empty. The Model III tank consists of a 750 L
stainless-steel liner encased in 23 cm,of steel. The vessel contains

' approximately 560 L,of AW-500 inorganic ion exchange media.

Function of the Unict

These tanks were used to ship Cs-137-loaded ion exchange resins
to ORNL from Richland, Washington.

Dates of Operation
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The tanks were used during che 1960°s.

Wasce Characterization

The Cankas are contaminated with Cs-137. Results from a
Beta/Gamma Probe for tanks RD-C-43, RD-C-44, RD-C-47, RD-C-48, and the
Gun Barrel Tank gave readings of 2-3 mrad/h, 3-5 mrad/h, 2-3 mrad/h,
spots of 10-20 mrad/h, and 2 mrad/h/;respectively. Tank RD-GC-44 had
one spot that gave a reading of 20 mrad/h.

Release Data

There is no direct evidence of any leakage.
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Site Characterization

The pits' and trenches' area is one of the nost wvell
studied sites on the Oak Ridge Reservation in terms of its
geologic and hydrologic characteristics..: In:geolegy, the:
studies of deLaguma et al (1958) produced soae-cf the most
definitive relationships between geologic:structure and
seepage patterns. (drawvings 28158 and 28384R). delaguna
(1962) also did extemsive coring and augering arcund pits 2
and.4. showing.that particnlar-bedding=planes,conducted:most \
of the pits' seepage (drawings 62143-62148).. This type of
geologic input led to the improved design-.of trenches 5 and
7 which .vere oriented perpendicular to:geologic strike.
These geoclagic -studies have probably -told as much as can be
learqu‘iggphisﬁconplicatedzsediaenta:z;fqgnation.;the -
Conasauga. - :More recent studies:in adjcining.areas:(Davis.et
al 1984 .in SWSA 6;.and . Rothschild et:ale,:)984,in the
proposed SWSA.7 site) have added some details.. The details
of the geologic column of the Conasauga-Group formation have
been extended further (drawings 83-13887R2 and 82-13318)
than vhat ‘was available in 1958. (dravings 6631 and 28383).
Two pictures sunmmarize excellently hev complicated is the
secondary folding and faulting of the stratigraphic colunmn
in the area of the pits' and treaches: PHOTO- 15654 of the
southern pcrtion of the east wall of pit 4 and drawing
8]-215738 of .the stratigraphic exposure along a roadcut ‘on
the eastern side of tremch 7., This structare is so
complicated on the scale of the pits and trenches that it
has generally been concluded that the identification of
precise flowpaths for seepage from the pits and trenches may
be.close 'toc impossible or econoaically prohibitive using
conventional coring-and-augering in these areas ‘(deLaguna et
al 1958: Olsen et al 1983). Clearly the work of Clsen et al
(1983) has demonstrated that discrete fractures, conduits,
or strata carried most of the seepage radioactivity
(drawings 83-1555 and 83-1556) . But vwithout much more
extensive coring or augering with borehole-logging, the
assurance that all conducting structures have been
jdentified cannot be guaranteed. If a conplete picture of
these conducting strata or features could be attained, then
a monitoring. systes for the area could be recommended with
confidence+and accurate fracture-flow groundvater models of
each trench could be produced to describe site performance.
More pragmatically, such detailed knowledge of the spatial
distribution of residual.activity in and around the pits and
trenches would put the planning of corrective actions cn an
accurate basis; areas needing the protectiom of engineered
barriers cculd be accurately planned.

Such detailed knowledge of the spatial distribution of
radioactivity in, around, and under each pit and trench
might be obtained without the large exrense and site
disruption associated vith coring, augering, and sample
retrieval for expensive radiochemical analyses. The




ind>'gamnma activity of soil profiles could vell be
& in*situ by placing a GM tube detector in the
5andi<:This technique has been used’ to log boreholes which

.. “were previcusly'comnstructed by augering or coring (Olsen et

L}

a1 1983 %'Struxness” and*Horton 1956) L A- recent

demonstration of grout-injection machinery at ORNL clearly
shoved: that 1-inch-diaseter pipe,*fitted-with a well’point
to form a lance, could be-inserted into the soil formatioa
by a hydraulic driver using track guides. If the well point
wvere fitted vith an adapted GM-type detector, derth
increments of the soil formation could be logged without
previous augering or coring.- Measureaents could be taken in
the field-either-during insertion”or, more likely, on
withdraval of thexlance. '~ Insertions-to*depths cf- 2)-feet
could be performed-in. a fev%ninutes’sbfthitiggrehble‘logging
times would®be:determinedvby-the radiocactivity“détection™’ -
sensitivity’ desiréd: many~depth-1ogsicoild~in-theory be ‘
produced :in-one dayi- With'such”techniques,~an entire fit or
trench:could be circumscribed; such perimeter surveys could
be performed at several distances from the pit or trench to
yield a detailed three-dimensional image of the distribation
of gross-beta and gamma activity. Selected salient 'hot?
spots could be cored subsequently so that
radionuclide-specific analyses could be generated and
correlations between known species and activities and the
gross counts developed. Likewise, the distributica of
activity within a pit or trench could be determined.

Because the spatial resolution-of the technique is
potentially high,-detailed mapping of the:-functicnal
stratigraphic features, responsible for groundwater flow,
may be-possible.for:the first time due to- the radioactive
*label® contained”in this regién of the Comasauga. This
could be iamplemented by acquiring ‘a modestly-priced piece of
drilling equipsment with a track-mounted drill-head (e.g.

the Holegator of Acker Tool Co.) and development of GH
detector *well point'; the detailed characterization of the
three dimensiomal distribution of radiocactivity around each
pit and trench then may be possible.

Therpits® and trenches' area has been very extensively
studiedifor hydrologic characteristics. The work of
deLagunafeé¥ al. (1958) described the results cf puap tests
(draving 28161). at the pit 4 site, seepage rate
determinations for the formation (drawings 21681 and 28382),
pressure testing of the formation to depths of 230 feet
(@raving 11942), and vater table elevation maps (dravings
13396A and 28159) based on an extensive monitoring well
netvork (drawing 11924A). These distributions of
radioactivity at points in time (drawing 21632) and as a
function of time (drawing 21603R) could well-be interpreted
as a detailed groundvater tracer test. Radioactivity was
logged with depth below pit 4 as a function of pit usage
(drawing 1548J0A). Extensive tracer tests vere run (drawing
11944A) at the nearby '8 acre site' (see PHOTO-15895 with
labels) which was a candidate site for a nevw seepage pit but
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vas eventually.used.as a- test-site. for hydrofracturing
experinents;: The.asovesent.of. nitrate tracer froa an
experisentalyunlined. seepage:pit (dravings 49644-49664) as.
ugllJ%@%pa%étﬁtableuresponsesﬂto‘seepagenveré also studied
in 1954 on an adjoining hillock later to become part-of SWSA
6; the-location of this covered experimental pit can be seen
in PHOTO-15903. The movement of tritiated water at the pit
4 site vas later studied (drawing 64-7897) and groundvater
velocities of 0.5 ftsday were observed (Lomenick et al. N
1964) . T S SR - S e e
The:streans-draining-the~pits'+~area-vere+also-- -~ -
extensively investigated under low-flow conditions (drawing
29285) and in response to storm events (drawing 29284). The
radioactivity discharges of these streams vere followed in
detail in 1957-1958; -routine monitoring, with
flow-proportional:sampling, continues- to, the.present
although: records vere.not. keptsbetveen~1968-and 1980.. - .

—_——
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~Discharges-of- seeps-in:thé-area- vere updated only-once by
Duguid - (1975). -Olsen et al.: (1983)" described the water
table dynamics of the trench-environs-during a period cf
characterization in 1981-1982_for. potential corrective
actions to its 69Co-contaminated groundwater seep.

In terms of surface water discharge characteristics,
information is presently being obtained for the eastern and -
vestern-drainages in the pits®' area. Surface runoff
channels immediately east and west of trench 7 will soon be
continuously monitored as part of a project to evaluate the
cffectiveness of some corrective actions to be taken at
trench 7 later this year; these actions include wvidening the
asphalt cap on the-trench and routing of surface runoff avay
from the trench and- grouting the soil formation between the
trench and its eastern.seep (Stansfield 1984). The only
unsonitored drainage remaining in the area will be the
remainder of the 14 ha area between trenches 5, 6, and 7.

If a weir were installed on this drainage, a coaplete
surface water monitoring network would be available for the
area. Provisions would have. to be made-for a central data
collection and storage systems-and a hydrologic
interpretation of this data would need to be made to
summarizestlie-output into a water budget. If this activity
wvere to ini¢Yude water table elevation momitoring and seep
discharge--#onitoring, as described previously, then the
complete hydrologic characterization of the area could be
completed in a two year observation period. This
observation period vould provide the informatiop regquired to
construct the needed hydrologic models of the area.

Detailed investigations of the soils in the pits' and
trenches' area would be largely a superfluous effcrt.

Detailed information is already available for two proximate
sites: one in SWSA 6 (Davis et al. 1984) and ancther in

. proposed SWSA 7 (Rothschild et al. 1984). Both these sites
have soils developed in the same portion of the Conasauga
and have essentially identical geomorphology and vegetation.
Similarly, meteorologic characterization of the area would
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storas, flooding,:ecology, and social, economic, -and. -
political characteristics can-be.used verbatinm from other
recent studies (e.g. Boyle et. al. 1982).
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TX-2701 (141) OAK RIDGE NATIONAL LABORATORY
LABORATORY DIRECTOR’S REVIEW COMMITTEES

Comnmittee: Waste Effluents

Meeting Date: QOctober 17, 1961 Code Number:
Present: Members Experimenters or Operators
W. H. Jordan, Chairman J. A. Cox
W. A. Arnold G. A. Cristy
K. B. Brown W. Delaguna
G. C. Cain D. G. Jacobs
F. Kertesz R. G. Jenness
E. Lamb L. C. Lasher
M. L. Nelson S. J. Rimshaw

A. F. Rupp
E. G. Struxness

Problems Presented by leakage from Trench No. 6

Chairman Jordan announced that menagement requested the Committee to review ‘the
situation arising out of the recently noticed leskage of radioactive materials

from Trench No. 6.

Cox described the present situatioqi The trench in question has been in use since
September 10. On October 5 sampling revealed the presence of strontium in a seep

~ below the trench. Up to this occurrence none of the earth disposal systems ever

failed to retain strontium. The seep occurs about 100 Yyards below the trench; the
liquid seeping through amounts to 0.15 gallons/minute. It is intended to prepare
& synthetic soil column by adding clay and shale to the seepage area. Instructions
vwere given immediately to stop release of radiocactive waste into thls trench. The
chemistry of the waste system is currently being studied by S. J. Rimshaw. On the
basls of previous studies it appears desirabie to add caustic solution to the
trenches. As long as this trench cannot be used, Pits No. 2, 3 and 4 will be used
again. It is of interest to note that Trench No. 5 which has been in use for more
than a year still operates satisfactorily. The reason for this failure might be
due to geological or hydrological properties of the region.

Delaguna reviewed the problem from the geclogical viewpoint. The recommended loca-
tion of the trenches was chosen on the basis of experiences gained with the open
pits. Reference is made to the "ORNL Seepage Pit Requirements™ which was published
in the Health Physics Annual Report for July 31, 1957 (ORNL-2384). A copy of these
requirements is included in the attachments (received after the meeting).

Pits No. 2, 3 and L were located on a ridge with a steep slope east of Pit No. k4.
Bed rock in the area of the pits and trenches lies in beds extending east and west
and dipping south. Pit No. 1 was used for only a short time and its use was dis-
continued quite some time ago. Pit No. 2 operates quite well passing 3,200 gallons/
day; it contributed only small amounts of ruthenium to the lake. Pit No. 3 passes
about 1,000 gallons/day. Most of the liquid moves out in a direction parallel to
the bedding of the weathered shale; the unweathered shale below & depth of about 290
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TX-2703 (1-41)

Committee: Waste Effluents -3-
Meeting Dates October 17, 1961
Subject: Problems Presented by Leaskage from Trench No. 6

Trench No. 5 has operated quite well for Over a year taking care of about 1/2

of the intermediate-level liquid radioactive waste from the Laboratory. It was
then decided to build another similar one, and a reconnaissance was made of a
nearby similar ridge. On the basis of this examination two possible sites for
Trench No. 6 were suggested for further study (see attached map). Experience
has shown that it is 'unwise to attempt to estimate the depth of the water table
under these ridges and test holes were Tecommended. One of our test wells near
where Trench No. 6 was actually built showed depths to the water table of from
1% to over 20 feet, but the minimm is probably less. In view of the seasonal
variations the exact depth of the water table below Trench No. 6 is not known
but while it was being dug the shale was dry to a depth of 15 feet. On the basis
of past experience it is quite possible that the water table will rise above the
bottom of the trench in vet weather, even after the trench is abandoned. The
depth to the water table at the suggested locations is greater.

Although some shallow auger holes were apparently drilled, neither the sites sug-
gested nor the test drilling recommended were actually made use of. The first
observation wells around Trench No. 6 were drilled after the trench was in service.
The first observetions were made about 10 days ago (October 5) and the depth of
water in these wells (seven) varied from 12 to 18 feet. It was this very shallow
depth to water that lead to the search for the seep below the trench, and it should

in the area of Trench No. 6 but it is unlikely that it contributes materially to
the flow of waste to the seep. In checking the various holes very little activity
was found in the ones north of the trench but in the three holes to the south quite

considerable amounts of activity were noticed.

I

high and the radiocactive materials absorbed on the shale will be soaked and leached
anmnually by the ground water. Geologically the trench has been improperly located;
however, potentially favorable locations for trenches are still available assuming
that test drilling shows a favorable depth to the water table. Construction of a
new properly located trench appears to be more desirable than trying to improve a
basically poorly located one. The effectiveness for long-term retention of strontium
by attempted remedia]l action at the seep is problematical.

Although some auger holes were drilled in one of the locations suggested for study
no systematic investigations of these areas hsas Yet been made. A detailed topo-
graphic map of the area would be desirable. The bresently available topographic
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TX-2703 (1-61)
Committee: Waste Effluents e

Meeting Date: - Cctober 17, 1961
Subject: Problems Presented by Leakage from Trench No. 6

map was made from aerial photographs but because the area is heavily wooded the
topography is not accurate. It should be emphasized that even under the best
conditions there is a certain amount of gamble in any trench location, but that
careful site selection (including test drilling) can reduce the hazard.

Tn the discussion it was brought out that the actual choice of the site of Trench
No. 6 was made by Engineering and Mechanical Division on the basis of cost esti-
mates. It appears that at that time the possible geological objections were not
known to them. A large amount of the $30,000 cost of the trench is due to the
construction of the required new pipe line. Construction of the trenches was
pushed in order to make them available as rapldly as possible for replacing the
open pits. Proposed treatments to improve the present situation include sealing

the top and the use of stabllizing compounds.

Lasher gave the curie amount of radioactive materials in this trench: strontium-90,
110; strontium-89, 15; total ruthenium, 52; cesium, 338; rare earths, 130. These
amounts are negligible compared to those in the other trenches and pits. In order
to meke sure that this material will not migrate anywhere else the whole trench

will be covered over. R

Jacobs reviewed the problem from the chemicel viewpoint. Strontium causes the
chief concern; the cesium is much less important. Recent pH measurements at the
seep showed that-the solution pumped out hed a pH of 10¥. In the past few years
these solutlons conteined an average of U.z molar NeOH. Accordingly, the hydroxyl
concentration is considerably reduced; the soil ascts as a weak acid buffering system
neutralizing the basicity of the solution. The pH value of the Conasauga shale is
between 4.5 and 5.2. Addition of 0.2 molar sodium hydroxide solution in the shale
will have & neutralizing effect at a considerable distance from the point of intro-
duction. While the hydroxyl concentration of lower pH solution will be lowered mach
nearer the point of discharge, strontium in the waste amounts to about 100 curies
as compared to a total activity of 40O to 500 curies. Tn the past about 85% of the
activity was due to cesium, 1 to 2% to strontium. It is known that whenever the

pH value is low the strontium will start to move and it should be remembered that
the soil in that area is loaded with calcium. There is too much calcium in the
soil to make-possible much pickup of the strontium and accordingly any strontium
that is already moving will continue to move and will not be retained. However, if
the pH is increased to a very high value and the calcium is replaced by sodium then
the situation will be reversed. Thus it can be concluded that the trench did not
have a good opportunity to perform as planned in view of the pH value of 9.8 at
which calcium hydroxide and even more strontium hydroxide are quite soluble. The
pH value of the seeps at several hundred feet distance is .9, Under these condi-
tions, about 80% of the exchange sites are occupied by calcium and sorption of

strontium is low.

The lowering of the pH is due to decaying plants forming humic acid. From the
behavior of the cesium it cen be concluded that the solution passes through the
soil very rapidly resulting in poor -contact. This behavior suggests channeling.

¥ Titration indicated a hydroxyl concentration of 0.0k4 M, corresponding to pH 12.6.

B
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No complete cley mineral analysis of this site has been made yet; in the original
pit area the active material consisted mostly of illite. Other shale constituents
amounted to about 20%.

With respect to strontium phosphate fixation at high pH values, it should be re-
membered thet the strontium phosphate Sr3(POu)2 is more insoluble than the corre-
sponding calcium salt and so strontium will be tsken up. At the lower pH values
the compound SrHPQOY 1s more soluble than the CaHPOL . If strontium containing
weste together with phosphate lons are passed over calcium carbonate, apatite will
be formed. The calcium carbonate as such will not pick up strontium. Only after
the apatite lattice is formed can strontium sorption be initiated. In the present
dase the phosphate reaction has not proceeded far enough to start picking up the
strontium. One way to accelerate this is to add phosphate into the waste before 1t
is released in order to start the first part of the reaction. Rimshaw added that
the pits are filled with calcium carbopate. If the carbonate rocks could be coated
with phosphate the resulting system would be very efficient. A similar method is
used by the French in Saclay. The behavior of this salt is greatly dependent on the
pH: increasing the pH value above 10, the retention of the strontium will be im-

" proved but not that of ceslium. .

During the discussion 1t was brought out that the analysis of the seep is not con-
sistent with the inventory because all the material does not come out and it is
difficult to determine the exact concentration held on the shale. The opinion was
expressed that the difficulty mey be due to a problem arising at the end of the
trench. That area could be closed off with a cofferdam.

Cristy presented the results of the seismographic investigations. Unfortunately at
present the seismographic method is not as precise as would be desirable. At the
time the trench was dug large rock formations were found in the middle of the desired
locetion. In view of the great cost of rock removel seismogrephic soundings were
taken in order to determine the depth of the rocks before starting drilling opera-
tions. The instrument based on the determination of the rate of propogational sound
waves stops counting after the first shock wave hits the sensor. The depths can

e calculated from the difference of velocity of the waves which is about 1100 ft/
second in air and 5000 ft/second in solid rock. The soundings gave values of 35

to 50 £t of average depths. In some cases rock was found close to the surface.

No consistent readings were obtained throughout the area. The results only allow
the conclusion that in certain locations there is some rock close to the surface
throving the seismographic readings off.

Jordan expressed the opinion that it is fortunate the trouble was found so soon.
At present the situation does not constitute & hazard but it would if the waste
disposal would be continued. He felt that the exact reason for the difficulty
and solution to overcome it must be known before the trench can be used again.

Rupp pointed to the great investment represented by the trench and indicated that
it would be very desirable to use them up to the limit of their capacity, perheps
to dispose 500 to 1000 gallons per dey after & safe limit is established on the
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basis of the current investigation. Of course, more data are needed for intelligent
action. No more ditches will be constructed for waste disposal. It is hoped that
the recirculation system to be installed will help reduce the volume of the waste
effluents and improve the situation.

The public relation aspect of the pits still in operation must be considered by
the Committee; the ruthenium which is in the system must be removed. It is very
advantageous that the current waste effluents contain very little ruthenium.

Recommendations :

The exact mechenism whereby the strontium and other isotopes have moved so rapidly
to nearby wells and seeps is not understood, although several possibilities have
been considered. The Operations Division plans to comtinue their -investigation in
hopes of salvaging some use of the trench. Meanwhile, no more radicactive liquid
is being dumped into the trench.

The choice of location of Trench No. 6 appears to be unfortunate in that it is so
near to ground water. It may even be that during the rainy season the level of
ground water may be above the bottom of the trench, even if no liquid is pumped
into the trench. Thus, even after the trench is abandoned there will be continued
leaching of the radioactivity absorbed on the soil.

The amount of radioectivity that has been dumped into Trench No. 6 is relatively
srall (some 100 curies of strontium) and does not appear to be a serious hazard.
However, if plans should develop to put some waste into this trench, the Committee
would like to review such plans before they are executed. The Committee endorses
Operations® plan to add caustic to Trench No. 6 and recommends that all waste be
treated with caustic before being dumped into any pit. This should help tie up
the radionuclides in the soil.

Submitted by md,pdcw o
Francoiyy Kertesz, 'Executive Secretary

October 25, 1961 Laeboratory Directorts Review Committees
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Excerpts from Operations Division Monfhly Regorts

Pertaining to the Seepage Pits and Trenches

Month ending July 31, 195t (ORNL-1139 p. 9)

In cooperation with the Health Physics Division, a site beyond the
new burial ground [SWSA 4] has been chosen to locate a 233,330-gallon
lagoon for the storage of metal-waste supernatant now stored in tank
W-10. This location provides a shale which will allow very little
seepage over geologically long periods of time. This is expected to be
a much safer and cheaper way of permanently disposing cf liquid wastes.
This project is considered to be an experiment at the present tinme.
Approximately 100,000 gallons containing about 139 curies of activity
will be stored there until this method of disposal is proven to be safe
and economically practical.

Month ending August 31, 1951 (ORNL-1122, p. 12)

The transfer of radiochemical metal waste supernate. from W-10 to
the chemical waste storage pit was begun on August 1, 1951, and
discontinued on August 7, 1951, after a total of 26,430 gal, bearing
22.88 curies of beta activity, 134 kg of uranium, and 28.15 mg of plutoniu
was transferred. The transfer from this tank was discontinued because of
the high uranium content. Further precipitation by the addition of 850
gal of 5)3%-caustic was made., ’

While the precipitate in tank W-1) was allowed to settle, a total
of 15,000 gal of evaporator concentrate was transferred from W-8 to the
storage pit. This transfer was started on August 7 and completed on
August 10. The material carried 192.4 curies of beta activity, 15.5 kg
of depleted uranium, and 8.48 mg of plutonium.

The entire transfer operation was successfully carried out. Two
portable 500-gal tanks with the Dempster Dumpster truck were used. The
operation presented no undue amount of radiation hazard.

Month ending September 30, 1951 (ORNL-1127, p. 7-8)

The transfer of radioactive metal waste supernate from W-10 to the
chemical waste storage pit was resumed on September 24, 1951. The
amount transferred from September 24 through September 3J was 43,23J gal,
bearing 33.6-curies of beta activity, 17.7 kg of uranium, and 76 mg of
plutonium.

The transfer of waste will continue until an adequate amount of free
space is made available to transfer the contents of W-7 to W-10.

Month ending October 31, 1951 (ORNL-1156, p. 9)

The transfer of radioactive metal waste supernate from W-10 to the
chemical waste storage pit was resumed October 1, 1951, and continued
through October 3, 1951. In the 24,630 gal of material transferred,
there were 18,622 g of uranium, 65 mg of plutonium, and 8.2 curies of
beta activity.

Transfer of chemical waste concentrate from .W-8 to the pit was begun
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on October 3, 1951, and continued through October 5, 1951. This 13,000
gal of waste contained 132.3 curies of beta activity, 8.8 mg of plutoniunm
and 13,238 g uraniun.

The volume of waste in the chemical waste storage pit is decreasing
at a rate of 500 to 600 gal per day and the plants near the pit have been
found slightly radiocactive. The Health Physics Division has the area
under its surveillance.

Month ending November 33, 195! (ORNL-1188)
No mention.
Month ending December 31, 1951 (ORNL-1212, p. 23)

At the suggestion of the Health Physics Division, additional storage
space was provided last fall by transferring 123,300 gal of a mixture
cf evaporator concentrate and metal-waste supernatant to a 173,000
gal pit dug for this purpose southwest of the new burial ground
[SWSA 4]. This method was to be considered an experiment which, if it
proved to be practical, would pave the way for a simple and very
econonical method of permanent disposal of concentrated evaporator
wastes. The pit and the surrounding area are still under Health Physics
surveillance; no decision concerning the practicality cf this method
has yet been made.

Month ending January 31, 1952 (ORNL-1245) -
No mention.

:Month ending February 28, 1952. (ORNL-1259)
No mention.

Month ending March 31!, 1952 (ORNL-1271, p. 12)

Construction of a new chemical-waste storage pit for hot chenical
waste was about 50% complete at the end of the month [Pit 2].

Month ending April 30, 1952 (ORNL-1295, p.10)

Work on the new chemical-aste storage pit [Pit 2] has progressed
until the groject is about 97% complete.

Month ending May 31, 1952 (ORNL-1319, p. 10)

The chemical-waste storage pit [Pit 2] was completed this month.
Month ending June 30, 1952 (ORNL-1334, p. 11)
_ Approximately 12,000 gal of contaminated chemical waste that
contained 187.0 beta curies were transferred from tank W-8 to lagoon

No. 2 [Pit 2] this month. The radiation levels are high, so the
transfer operation is confined to two shifts per week.
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Month ending July 31, i952 (ORNL-1363)
No mention.
Month ending August 31, 1952 (ORNL-1390)
No mention. -
Month ending September 30, 1952 (CRNL-1404)

The movement of concentrated chemical waste from tank W-8 to
chemical-waste pit No. 2 was resumed. There was 4200 gal of waste
containing 103 curies of beta activity transferred, which brings the
total amount transferred to date to 16,200 gal bearing 290 curies of
beta activity.

Month ending October 31, 1952 (ORNL-1440, p. 9)

Approximately 900 gal of concentrated chemical waste from tank W-8,
which contained 28.3 curies of beta activity, was moved to chemical-waste
pit No. 2. The total transferred to this pit to date is. 17,100 gal and
bears 318 beta curies of activity.

Month ending November 3), 1952 (ORNL-1460, p. 9)

Approximately 16,200 gal of concentrated chemical waste from tank
W-8, which contained 400 curies of beta activity, was moved to chemical-
waste storage Pit No. 2. The total transferred to date is 33,330 gal
bearing 718 curies of beta activity.

Month ending December 31, 1952—(0RNL-1485, p. 19)

Approximately 9630 gal of concentrated chemical waste from tank
W-8, which contaioned 235 curies of activity, was moved to chemical
waste pit No. 2. The total transferred to date is 42,630 gal bearing
953 curies of activity.

Month ending January 31, 1953 (ORNL-1502)
No mention.
Month ending February 28, 1953 (ORNL-1522, p. 1J)

The tank trailer, with a capacity of about 4000 gal, for hauling
concentrated chemical wastes from the tank farm to the waste storage
Fit was put into service this month. There was 45,6J0 gal, bearing
1131 curies of beta activity, transferred this month to give a total
transferred to the pit to date of 55,200 gal containing 1366 curies of
beta activity. The use of this equirment enables transfer of larger
volumes of wastes with lower personnel radiation exposure than was
encountered with the 500-gal tanks previously used.

Month ending March 31, 1953 (ORNL-1539, p. 9)
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A total of 21,600 gal of chemical-waste concentrate bearing 615.28
curies of beta activity was discharged to the chemical-waste storage
pit No. 2 from tank ¥W-8. The total transferred to date from the
concentrate tank to the pit is 76,800 gal containing 1981 curies.
Additional wastes, -consisting of 630 gal bearing approximately !5 g of
U-235 and 16 curies of beta activity from the Homogeneous Reactor
Building and 6500 gal bearing approximately 6.13 curies of beta activity
from the washings of the pit excavation at valve group No. | in the north
tank farm, were also transferred to the same waste pit.

Month ending April 39, 1952 (ORNL-1553, p. 9)

There was 37,800 gal of chemical-waste concentrate containg 1897
curies of beta activity discharged to chemical-waste storage pit No. 2
from tank W-8. The toal transferred to date from the concentrate tank
to the pit is 114,600 gal bearing 3878 curies.

Month ending May 31, 1953 (ORNL-1564, p. 12)

There was 28,830 gal of chemical-waste concentrate containing
1377 curies of beta activity discharged to chemical-waste storage pit
No. 2 from tank W-8. The total transferred to date from the concentrate
tank to the pit is 143,400 gal bearing 5255 curies.

Month ending June 30, 1953 (ORNL-1586) -
No mention.

Month ending July 31, 1953 (ORNL-1603)
No mention.

Month ending August 31, 1953 (CRNL-1613, p. 14)

A total of 29,400 gal of chemical-waste concentrate bearing 995
curies of beta activity was transferred from waste tank W-8 to waste
storage pit No. 2. The total transferred to date is 172,800 gal
containing 6250 curies of beta activity.

Month ending September 3), 1953 (CRNL-1635, p. 12)

A total of 32,400 gal of chemical-waste concentrate bearing 899
curies of beta activity was transferred from waste-tank W-8 to
chemical-waste storage pit No. 2. The total transferred to date is
205,200 gal containing 7149 curies of beta activity.

Month ending October 31, 1953 (ORNL-1646, p. 12)
A total of 31,200 gal of chemical-waste concentrate bearing 832
curies of beta activity was transferred from waste-tank W-8 to

chemical-waste storage pit No. 2. The total transferred to date is
236,490 gal containing 795! curies of beta activity.
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Month ending November 30, 1953 (ORNL-1654)
No mention.
Month ending December 31, 1953 (ORNL-1668, p. 12)

Construction of the pump pit in the south tank farm has been started.
This pit is for the waste line from the tank farm to the chemical-waste
storage pit No. 2.

Year ending December 31, 1953 (ORNL-1680, p. 14-16)

Approximately 227,000 gal of concentrated radioactive waste containirc
7716 curies of beta activity was transferred from the tank farm to the
chemical-waste storage pit No. 2. The total transferred to the pit thus
far is 270,000 gal containing 8669 curies(Fig. 3) [ORNL-PHOTO-12116].

A speed-up in the transfer of waste to the pit and an appreciable
reduction in exposure of man power to radiation was accomlpished by
using an old, salvaged gasoline trailer which was excessed by the AEC
and converted for waste-hauling purposes at the Laboratory. This
equipment was far superior to the 500-gal Dempster Dumpster tanks
originally used.

Construction of a pipe line connecting the tank farm to the waste-
storage pit is expected to be completed early in 1954. This project
will eliminate the hazardous hauling of waste by truck, will probably
probably eliminate the need for concentrating wastes by the waste .
evaporator, and will greatly reduce the amount of effort and money
expended in the dispodal of liguid wastes.
[break ] The construction of the pipe line to the waste-storage pit will
eliminate the need for more chemical-waste storage tanks and will provide
a safer and cheaper way of permanently disposing of the "hot" chenmical
wastes.

Month ending January 31, 1954 (ORNL-1683, p. 129)

Construction has been started on the transfer line from the south
tank farm to chemical-waste storage pit No. 2. Construction continued
cn the pump pit for the waste transfer line in the south tank farm.

A total of 12,600 gal of chemical-waste concentrate bearing 262
curies of beta activity was transferred to chemical-waste Pit No. 2 this
month. This brings the total transferred to date to 282,630 gal
containing 8930 curies.

Yonth ending February 28, 1954 (ORNL-1699, p. 10-11)

A total of 49,200 gal of concentrated chemical waste bearing 1173
curies of beta activity was transferred to chemical-waste storage pit
No. 2. This brings the total transferred to date to 331,800 gal
containing 10,104 curies.

[Break]

Construction of the waste transfer line from the tank farm to the
chemical-waste storage pit has been completed by the ccntractor. The
construction of the pumping station by the Laboratory forces continues
and is scheduled to be completed in April, when delivery of the pump is
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expected.
Month ending March 31, 1954 (ORNL-1710, p. 12)

A total of 11,800 gal of nonradioactive concentrated chemical
waste was transferred to chemical waste storage pit No. 2. Of this
amount, 5999 gal was Al(NOgj) 3 waste from Unit Operations, Building
4595, and 6800 gal was NH(NO3; from metal recovery operations,
Building 3505.

Month ending April 30, 1954 (ORNL-1730, p. 10)

The trailer used to haul radioactive wastes was temporarily
renoved from service for emergency repairs after it received
serious corrosive attack from acidic wastes. One new surplus trailer
has been procured to replace the damaged one since it could not be put
back into its origimal good condition; another surplus trailer vwas also
obtained as a spare. .

[break]

A total of 29,160 gal of radioactive and inactive chemical wastes
were transferred to chemical-waste storage pit No. 2. Of this amount,
only 400 gal, received from the decontamination of the homogeneous
reactor, was radioactive; it contained 0.696 beta curies. The remaining
volumes were 19,550 gal of Al (NO3) 3 waste from Unit Operations,

Building 4505; and 18,210 gal of NH,NO3; from metal recovery operations,
Building 3505.

Month ending May 31, 1954 (ORNL-1743, p. 8-9)

The trailer used to haul contaminated wastes was removed from
service twice for emergency repairs because of leakage. The replacement
trailers are at the shops awaiting alterations.

The black-iron drain line from the waste trailer unloading area to
the waste storage pit was completely destroyed by low-pH wastes. The
drain line was replaced with one made of terra cotta.

The pumping station in the line from the tank farm to chenical-waste
storage pit No. 2 is essentially complete. Some minor work remains to
be performed before the project is accepted for use. The equipment has
been tessted and meets the manufacturer's specifications.

[break]

A total of 26,613 gal of waste contaminated with natural uranium
was transferred to chermical-waste storage pit No. 2. Of this amount,
4429 gal of Al (NO3)3 was received from Unit Operations, Building 4535,
and 18,193 gal of NH,NO3 from metal recovery operations, Building 3505.

Month ending June 30, 1954 (ORNL-1752, p. 9-1J)

The installation of the pumping station for the pipe line to the
waste pit was completed and the waste transfer pipe line put into service
on June 2. The performance of the pump was highly satisfactory; at
120-psi pump discharge pressure, the delivery rate was 1830 gph, 630 gph
more than the expected rate.

With the successful beginning of the waste trransfer line operation,
the waste evaporator was shut down and put in a standby condition. Hot
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wastes are now being pumped directly to the pit without a reduction in
volume. The elimination of this operation is expected to reduce waste
handling costs.

With the operation of the pipe line, it was also possible to
eliminate usage of the waste trailer for hauling the ccncentrated NH,OH
wastes from the Metal Recovery Building. This waste is now being
discharged to the tank farm storage tanks, where it is pumped to the
waste pit along with the radioactive wastes.

A total of 99,460 gal of wastes, containing 1492 curies of beta
activity, was transfrred to the pit this month. Approximately 88,800
gal was transferred through the new pipeline and contained all the
activity; 673) gal was concentrated NH,OH transported by tank truck from
the Metal Recovery Building, and 3960 gal was Al(NO3)3; transferred by
tank truck from the Unit Operations Building.

Month ending July 31, 1954 (ORNL-1764, p. 9-10)

Radioactive wastes containing 4666 curies (133,830 gal) were pumped
from tank W-8 to chemical waste storage pit No. 2. In addition, 4127 gal
of highly concentrated inactive ALl(NO3)3 and NH,NO3 waste was transferred
to the pit from Unit Operations. Building 4505, and the metal recovery
operations, Building 3535. The total of all wastes discharged to waste
storage pit No. 2 to date is 628,633 gal containing 16,263 curies.
[break ]

The trailer tank used to haul wastes to the chemical-waste pit was
discarded because of leaks which could not be repaired. Surplus trailer
tanks recently acquired are being repaired and their designs are being
revised for plant use; one of these trailers should be available next
‘month. Meanwhile, all wastes scheduled for pit disposal are being
pumped to the chemical-waste pit.

Month ending August 31, 1954 (ORNL-1787, p. 9)

A 130,200-gal quantity of radioactive wastes containing 415 curies
of radioactivity was pumped from tank W-8 to chemical waste storage
pit No. 2. In addition, 4025 gal of highly concentrated inactive
Al (NO;) 3 waste was transferred to the pit from Unit Operations, Building
4505. The total of all wastes discharged to waste storage pit No. 2 to
date is 762,858 gal, containing 16,678 curies.

The pump used to transfer wastes from tank W-8 to waste storage
pit No. 2 failed and had to be removed for repair. Inspection revealed
a plugging of the suction line and the pump casing with an unidentified
white precipitate readily soluble in HNO3. The pump was reinstalled and
now operates satisfactorily.

Month ending September 30, 1954 (ORNL-1834, p. 1J)

Radioactive wastes containing 744 curies in a volume of 165,600 gal
were discharged into chemical-waste storage pit No. 2 from tank W-8.
The total of all wastes discharged to waste storage pit No. 2 to date
is 928,458 gal containing 17,422 curies. The chemical-waste systen
received 113,400 gal of waste during the month.

Alterations to the new hot-waste tank trailer have been completed.

e
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Month ending Octber 31, 1954 (ORNL-1822, p. 9)

A total of 167,550 gal of wastes, containing 277.0 curies, was
transferred to chemical storage pit No. 2 this month. Of the total,
37597 gal was not active and was trucked from Unit Operations Building
4535. The total of all wastes discharged to waste storage pit No. 2
to date is 1,095,708 gal containing 13,661 curies. (The curie figure
has been erroneously reported 4038 curies too high since July, 1954,
as the result of a calculating error.)

A total of 181,400 gal of waste was put through the chemical-
waste systenm.

An additional line to the pump from the tank farm to chemical-waste
storage pit No. 2 was installed from waste tank W-6, but it is not yet
working satisfactorily.

Month ending November 33, 1954 (ORNL-1831, p.1J)

A total of 49,650 gal of wastes containing 2336 curies was transferre
to chemical-waste storage pit No. 2 this month. Of the total, 450 gal
was not active and was moved by truck from Unit Operations Building
3593. The remaining wastes were pumped from chemical waste tank W-6.

This is the first time that waste has been pumped successfully from this
tank. The total of all wastes discharged to the waste storage pit No.
2 to date is 1,145,358 gal containing 15,697 curies.

The chemical-waste system received 73,200 gal of waste during the
month. -

Another chemical-waste storage pit located adjacent to chemical-waste
storage pit No. 2 is under construction. The capacity of this new pit
will be 1,000,000 gal, the same as that of pit No. 2. Construction
should be completed during December.

Month ending December 31, 1954 (ORNL-1841, p. 9)

A total of 116,400 gal of wastes containing 196 curies was
transferred to chemical-waste storagepit No. 2 this month from chemical-
waste tank W-6. The total of all wastes discharged to the waste
storage pit No. 2 to date is 1,261,758 gal containing 15,893 curies.
There was 88,000 gal of waste put into the chemical-waste system.

Chemical-waste storage pit No. 3 is still under construction. The
pit now lacks only a gage board and protective fencing for completion.
[break ]

A piece of the transfer pipeline to the waste storage pit from the
south tank farm was removed to allow revisions for servicing the new
waste storage pit. Visual inspection of this piece of pipe indicated
that no undue corrosion or wear has resulted from its use during the firs
seven months of operations.

.

End of Series published as ORNL-XXXX Reports.
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Date:’' 26 Mar 1985 1333-EST

From: T.E.MYRICKITEY]

To: B.P.SPALDINGIBPS]

Cc: N.H.CUTSHALLINHC1, D.D.HUFFIDDH]. T.E.MYRICKITEYI], F.J.HOMANIFJH]
Subject: REVIEW COMMENTS ON PITS AND TRENCHES REPORT

- ——— -

THE REPORT WAS AN EXCELLENT REVIEW OF THE EXISTING INFORMATION. I HAVE
ONLY A FEW COMMENTS, LISTED AS FOLLOWS.

(1) BASED ON THE PRESENT REGULATORY ENYVIRONMENT, WE HAVE NO OPTION BUT
TO DISCUSS THE IMPACTS THAT RCRA/CERCLA REGULATIONS WILL HAVE ON THIS
AREA. ALTHOUGH IT IS NOT CLEAR WHAT MAY HAPPEN IN THIS REGARD, THESE
REGULATIONS MUST BE DISCUSSED IN THIS REPORT.

(2) ALONG THESE SAME LINES, THERE IS NO MENTION OF THE POTENTIAL
CHEMICAL CONTAMINATION THAT IS PRESENT IN THE TRENCHES. I WOULD EXPECT,
AS WOULD YOU I°'M SURE, THAT THERE ARE HEAVY METALS, ETC. IN THESE PITS
AND TRENCHES. THIS WILL BE THE CONTROLLING FACTOR IN THE END. THIS
CHARACTERIZATION WORK NEEDS TGO BE IDENTIFIED IN A BIG WAY.

(3) THE REPEATED REFERENCE TO MPC AS THE COMTROLLING RELEASE CRITERIA
CANNOT. BE SUPPORTED IN THE CURRENT REG. ENVIRONMENT. THE GUIDING
REGULATIONS WILL LIKELY BE A DOSE LIMIT (50 MREM DR SO0)>, RATHER THAN

A CONCENTRATION IN WATER. SINCE THE MPC FIGURES ARE BASED ON 500 MREM,
IT IS OBVIODUS THAT RESTRICTIONS WILL BE MUCH TIGHTER THAN THOSE YOU
REFERENCE. WHILE IT IS GOOD TO HAVE THE COMPARISONS TO MPC IN ORDER

TO GET A FEEL OF WHERE WE ARE AT IN RELATION TO A STANDARD, I FELT THAT
THERE WAS TOO MUCH EMPHASIS GIVEN TO WHETHER WE ARE ABOVE OR BELOW
THESE SOMEWHAT ARTIFICAL GUIDELI

(4) THE HYPOTHETICAL CASE FOR EXPOSURE GIVEN IN THE LAST CHAPTER
IS A PRIME EXAMPLE OF "MISUSE"™ OF THE MPC IN RELATION TO RELEASES
FEPEA}%%SE AREAS. THIS EXAMPLE SHOULD REALLY BE REORIENTED OR
DEL '

(5) I WAS VURPRISED TO HEAR THAT THE PRESENT MONITORING CAPABILITIES

IN THE AREA WAS SO SATISFACTORY. I EXRECTED TO HEAR THAT KWE NEEDED FORE
TO DETERMINE DOWN DIP TRANSFER OF CONTAMINATEON. ALSO EXPECTED TO HEAR
MORE ABOUT THE NEED FOR DBSERVATIONS OF THE PH CHANGES DOF GROUNDWATER

TO0 SEE IF THE ACTIVITY THAT IS TIED UP COULD BE RELEASED LATER. IT WOULD

BE NICE TO HAVE A MAP OF THE CURRENT GROUNDWATER AND SURFACE WATER
g%ﬁéEURING LOCATIONS TO GET A FEEL OF HOW WE CURRENTLY "SURROUND" THE
e ‘

(6) IS THERE.ANY NEED TO MENTION OTHER SOURCES OF CONTAMINATION IN THE
PITS AND TRENCHES AREA? FOR EXAMPLE, THE OLD ILW LINE AND THE HRE FUEL
DISPOSAL SITES? THESE WILL CERTAINLY BE COMPLICATING FACTORS IN THE FINAL
DISPOSITION OF THIS AREA, AND WE DON’T HAVE NEARLY THE CHARACTERIZATION
DATA NEEDED TO ADDRESS THESE YET. '

(7) COUPLE OF MINOR EDITORIAL ONES: PG. 36, FIRST PARAGRAPH, CHANGE
MINIMAL TO ANNUAL..... CHANGE SOLID PHASE MOVEMENT TO SOMETHING ELSE
(I'M NOT SURE WHAT YOU WERE GETTING AT)..... ALSO ADD THE POTENTIAL FOR
DIRECT RADIATION EXPOSURES (BUILDING A HOUSE ON IT OR DIGGING INTO ITO.

OVERALL, I THINK WE'VE GOT A WINNER HERE, JUST NEED TO MAKE SURE WE DON'T
OVERLOOK A FEW "PHILOSOPHICAL" POINTS. I°LL BE GLAD TO DISCUSS THESE

PR b S S TR e
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KNOW YOU ARE ON A TIGHT SCHEDULE.

Type "HELP" to get a list of commands.
MSG Read>

.r

(11 [---D]

Date: 26 Mar 1985 1702-EST

From: T.E.MYRICKILTEY]

To: B.P.SPALDINGIBPS]

Subject: Re: COMMENTS ON PITS AND TREMCHES REPORT

COMMENTS IN MORE DETAIL IF YOU NEED TO BEFORE THE FINAL GOES OUT. I

It is our opinion (current waste magmt) that the old ILW streams that went
to the pits and trenches were likely loaded with hazardous wastes, since
essentially everything liquid went in there. There were likely some very
heavy-duty chemical R&D programs going on at that time, so these P&T could
be-a nightmare of haz waste. There’s no need to scare anybody through this
report without analytical backup, but I think we need to raise the issue

a little more.

Type "HELP" to get a list of commands.
MSG Read> ACKNOWLEDGED

MSG> EXIT
There is 1 message to be deleted.
Delete it (yes)? YES

1 mAacm~ann Aalatad

e e e 4 e
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INTRA-LABORATORY CORRESPONDENCE

OAK RIDGE NATIONAL LABORATORY
April 3, 1981

To: Distribution

From: C. R. Olsen, I. L. Larsen, 4??%?(1) '

0. M. Sealand, N. H. Cutshall

Subject: Review of the Design Criteria and Operational'
History of ILW Trench 7

Introductfon

From 1951 to 1966, seepage pits and trenches were used for the
disposal of intermediate-level Tiquid wastes {ILW) at Oak Ridge National
Laboratory (ORNL): These waste pits and trenciies were generally located
on ridge tops (Figure 1) and were excavated in- the weathered zone of the
shales and limestones which comprise the middlesformations of the.
Conasauga Group (Haase and Vaughan, 1981). The-weathered zone extends

to a depth of 20 to 30 f2et (6 to 9 meters). The bedding layers extend
east-west, dip south and are highly fractured ahd folded (de Laguna et
al., 1958). The weathered bedrock is broken into small prisms by numer-
ous joints and much of the carbonate has been leached out by the weather-
ing process. The excavated trenches (but not the pits) were backfilled
with 9 feet (3 meters) of crushed limestone. Waste 1iquids (adjusted to
a pH of ~ 12 with NaOH) were allowed to percoiate through the weathered
shale (pH ~ 5) and radionuclide migration was retarded by reactions with
the fill and soil. :

Pit 1 (the first experimental pit) was upened .in 1951 but closed
after a single filling because of an immediate breakthrough of radio-
nuclides due to its poor location (Lomenick et al, 1967). Pits 2, 3,
and 4 were located on a ridge and ogerated well; receiving more than 30
million gallons of ILW and ~ 5 x 10° curies of activity. During operation
of the pits, it was noted that most of the 1iquid wastes percolated in a
direction parallel to the bedding and that very little movement of the
1iquid was observed across the bedding (de Laguna et al., 1961). Conse-
quently, Tong-narrow trenches were excavated at right angles to the
beds to provide more effective drainage. The trenches, unlike the pits,
were covered. with fill to reduce the radiation field. Trench 5 (located
in Figure 1) began operation in 1960 and received more than 8 million
gallons of ilW and ~ 3 x 10° curies of activity before being covered with
a mound of Conasauga shale and capped with an asphaltic-concrete surface
in 1966 (Duguid et al., 1977). Although Trench 5 operated satisfactorily,
it could only handle about one-half of the ILW generated by the Laboratory.
Trench 6 was brought into operation in 1961 (Figure 1) but received
wastes for only a short period because of a radionuclide breakthrough.

The breoakthrough was thought to have occurred because the water table
rose above the bottom of the trench and the resultant shallow-depth
ground-water flow was channeled (perhaps through fractures) into a
topographic draw just south of the trench (Waste. Effluents Committee
Rpt., 1961). Although the water table under Trench 5 also rose 10 to 15
feet during its operation, the water table, nevertheless, still remained

UCTN-430
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well below the level of the trench bottom. With the failure of Trench

6, Trench 7 was excavated in 1962 at a site (Figure 1) which was origi-
nally suggested, on the basis of geological considerations (ORNL-LR-Dwg.
63051), for the location of Trench 6. This site was rejected for the
Tocation of Trench 6 because of cost estimates for a new pipeline

(de Laguna et al., 1961). Geologically, Trench 6 was improperly located,
but the geological objections were not known by those making the decision
on a cost basis (de Laguna et al., 1961).

Design Criteria ILW Trench 7

A test hole was drilled in—the fati—of-1961 to measure the ground-
water level at the proposed site for Trench 7. The hole was Tocated
near, what is now, the northern end of Trench 7B (Figure 2). The water
level in this hole occurred at an elevation of 775 feet or ~ 32 feet
below the surface on December 4, 1961; a time of the year when one would
expect the water table to be at its greatest depth (de Laguna, 1962). On
February 26, 1962, the water level in this well rose ~ 14.5 feet to an
elevation of ~ 789 feet, which was the proposed level for the trench
bottom (Figure 2). de Laguna (1962} pointed out that: 1) the water
level rcould have been higher between readings, 2) it may still go higher
during wetter periods and 3) a 10-foot rise in the ambient water Tevel
is expected during seepage operations.

Initially, Trench 7 was designed to be a composite of three sections; )
each 100 feet long, 15 feet deep, 4 feet wide at the bottom and 15 feet
wide at the top (Morgan, 1962). This 300 foot trench was to be similar
i design to that of Trench 5 (Murv:y, 1962) with an expected disposal
capacity of 3500 gallons per day. The third section (Trench 7C) was
omitted because a second test well, drilled in May 1962 about 100 feet
to the north of the first well, had a water level elevation of 796 feet
which was several feet above the proposed bottom for Trench 7C (de Laguna,
1962). By eliminating segment C, the disposal capacity was expected to
be approximately halved, but this reduction was necessary because of the
general rise in the ground-water table to the north and its large sea-
sonal fluctuations. I

Figure 2 illustrates the design criteria for ILW Trench 7. The
figure has been simplified from engineering blueprints (D-52847) which
were approved for construction. The trench was backfilled with 9 feet
of crushed limestone. Liquid wastes were added to one segment, until it
was full, and then added to the second segment, providing time for waste
<aepage from the first. The liquid wastes were adjusted to a pH of ~ 12
with NaOH to enhance reactions with the fill and precipitate strontium
jsotopes with calcium carbonates and phosphates. The chemical compo-
sition of the intermediate-level 1liquid wastes discharged to the trenches
is presented in Table 1 (Sealand, 1962). Trench 7 received wastes from
October 1962 until April 1966, after which deep-well hydrofracture
methods were used for the disposal of ILW.
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TABLE 1

ANALYSIS OF ORNL INTERMEDIATE-LEVEL WASTE
" DISCHARGED TO THE TRENCHES!

ION CONCENTRATION

(ppm) (M)
OH" 3600 0.21
NO;™ 4760 0.077
HCO3™ <1 <0.000016
C03" 2600 0.043
S0, 1280 0.013
NH, * 700 0.04
Na* 4350 0.146
K" 45 0.0012
ca’t 12 . 0.0003
Mgt a6 <0.0004
Al 165 0.006
Fe <0.5 <0.000009
Cu <3 <0.00005

lsealand (Nov. 16, 1962)
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Radionuclide Inventory for ILW Trench 7

The monthly quantities of liquid waste and activities of !37Cs,
60Co, total Sr and !°®Ru disposed in Trench 7A and Trench 7B are Tisted
in Table 2. These data have been summarized from monthly reports for
radioactive waste disposal at ORNL (Lasher, October 1962 to April 1966).
In Table 3, the monthly data have been decay-corrected to January 1,
1981, in order to estimate present-year activities.

A summary inventory of radionuclides (including transuranics) dis-
posed in Trench 7 has been presented in Table 4. Data on the amounts
and forms of transuranics disposed in Trench 7 were difficult to obtain.
Records indicate that ~ 74.4 grams and ~ 76.4 grams of 23°Pu were dis-
posed in Trench 7A and Trench 7B, respectively (Duguid et al., 1977).

It also appears that ~ 334 grams of 233U may have been disposed in
Trench 7. According to Helton (personal communication) 334 grams of
233 in a 10-20% solution left Building 3019 on May 19, 1964 (SNM #6251)
to be disposed at ORNL. Although there is no documentation that the
233() was disposed in Trench 7, we have assumed that it was because: (1)
it was an intermediate-level liquid waste, (2) it was disposed during
the operation period of Trench 7, and (3) ?3°U concentrations, as high
as 200 dpm/1, have been measured in ground water samples collected in
the vicinity of Trench 7. The disposal of 62 curies of 2%2Ccm to Trench
7 was noted in the monthly waste disposal report for May 1965:

"Curium-242 was detected this month in the east seep stream
from Trench 7 and in the White Oak Dam discharge to Clinch
River. Although the amount released was not significant and
will not become serious because of the small amount (62 curies)
put into that trench, it has become apparent that the trench
cannot be used for disposal of large quantities of curium.
Arrangements have been made to hold curjum-bearing wastes in
storage tanks until the waste evaporator is put into

operation and trench disposal of waste 1is discontinued."

It should be noted that 2*2Cm has a relatively short half-life (v 162 d),
decaying to 23%Pu. Thus the 22®Pu in the soils near Trench 7 may
reflect movement as 2%2Cm rather than as Pu.

No data on the amounts and forms of other transuranic radionuclides
disposed in Trench 7 have been found. ‘Estimates for the disposal of
232(] and 2%y have been made by assuming that their ratio to 233U was
that now measured in ground-water samples near the trench. The trench
will be sampled in 1981 to better determine the activity ratios of the
various radionuclides and thus estimate, with more certainty, the
unknown transuranic inputs.
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TABLE 4
RADIONUCLIDE INVENTORY ILW TRENCH 7!

(Total Waste Input: 8.4 x 10° gallons)

Nuclide Curies Curies ‘
(at time of transfer) (January 1, 1981)

137¢s , 223,000 152,830
Total Sr 48,060 32,3302
60¢cq 1,530 170
106gy 3,200 0
233, 9.2 9.2
238p, ? >.325°
242y 62 0
288 ? ?
24]Am ? ?
233y 3.2 3.2
232 (0.38)" (0.32)
235y ? ?
238, (0.11)% (0.11)

Y e A S W YT RNT 20 A X TR PTSTITY,

1ppeliminary inventory until Trench 7 is sampled
2Calculated assuming-100% °°Sr

3Curies of 23%pu resu]ting from the decay of 2%2Cm
“Calculated using a 232U/33U ratio of 0.12
SCalculated using a 23%U/233U ratio of 0.033




T e ot ST PRI g N X o Y (i S X S

10

References

-~

de Laguna, W., K. E. Cowser and F. L. Parker. 1958. Disposal of High-
jevel radioactive 1iquid wastes in terrestrial pits; a sequel,
Proc. U. N. Internat. Conf. on Peaceful Uses of Atomic Energy,
Pergamon Press, London. 101-115.

de Laguna, W., D. G. Jacobs, and E. G. Struxness. 1961. Location and
operation of Trench No. 6, Intra-Lab. Corresp. to K. Z. Morgan,
. October 30, 1961, 10 pp.

de Laguna, W. 1962. Proposed waste disposal Trench No: 7 and possible
modifications to existing Trench No. 6, Intra-Lab. Corresp.
to K. Z. Morgan, July 9, 1962, 2 pp.

Duguid, J. 0., D. E. Edgar, J. R. Gissel, and R. A. Robinson. 1977.
A study of low-level radioactive solid waste disposal and storage
areas at ORNL, ORNL CF-77/376, 171 pp.

Haase, C. S. and N. D. Vaughan. 1981. Stratigraphy and Tithology of
the Conasauga Group in the vicinity of Oak Ridge, TN, Abs., GSA
Abs. and Prog. v. 13, no. 1, p. 8.

Helton, D. M., Bldg. 3019, personal communication.

Lasher, L. C. 1962-1966. Radioactive waste disposal operations,
monthly reports, ORNL publication for internal use only.

Lomenick, T. F., D. G. Jacobs, and E. G. Struxness. 1967. The behavior
of strontium-90 and cesium-137 in seepage pits at ORNL, Health Phys.
13, 897-905.

Morgan, K. Z. 1962. Proposed methods of increasing ILW capacity,
Intra-Lab. Corresp. to A. F. Rupp on March 15, 1962, 2 pp.

Murray, J. A. 1962. Design criteria for chemical waste Trench No. 7,
Intra-Lab. Corresp. to T. A. Arehart and T. J. Burnett, July 12,
1962, 1 p.

Sealand, 0. M. 1962. Carbonate-bicarbonate content at ORNL
Intermediate-level waste, Intra. Lab. Corresp. to E. G. Struxness
on November 16, 1962.

Waste Effluents Committe. 1961. Problems presented by the leakage
from Trench No. 6, Rept. of a Meeting on October 17, 1962, 6 pp.

T, shar AN T



DISTRIBUTION

1. Auerbach
A. Auxier
E. Blanco
J. Boegly
A. Bondietti

B. Fitts
Gissel

S. Haase
Hall

D. Huff
Lasher

Y. Lee

S. Lowrie
J. Luxmoore
S. Moran
W. Oakes
Row

Sease

P. Spalding
Stow
Stratton
Switek

. Tamura

B. Trauger
E. Vath

D. Vaughan
Webster

. T. Yeh

Wt CANTEPTEER

RAROT

e TR SRR < ¢
T T RS E,T



